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MINING, TREATMENT METHODS, AND COSTS 
at THE. aes GRAVSL CO.'S PLANT NO. 1, LAFAYETTE, Typ.? | 


By seit 


"This. paper describing mining, reatment methods. and costs at Plant Nos. . 
1 of ‘the 3 les .tern Indiana Gravel Co. at Lafayette, Ind., is one of a series 
on gravel, ent,’ sand mining ane prepared for and mublished by the U. S. 
Bureau of. Mines, | 


"iiege pauere are designed to disseminate technical information regarding 
the methods used. The cost tabulations re»vresent onerating exnenditures only 
and not total.costs. It is recognized that publication of tota] costs might 
in many instances couse embarrassment to individyal »roducers, a3 well as to. 
the industry as a whole, On the’ other hand, ‘Gnerating costs are essential to 
the technical discussion and study of” the methods - mot oyéds ‘The attention of 
the reader is specifically called to this ‘differentiation in order that no 
misunderstanding of the scope. of the cost tabulations: snall ensue. 


“AcKHOVLEDeMaaTS 


The autnor wishes to ac!mowledze the assistance of J. Re. hoenen, mining 
engineer of the Bur eau of Mines, in the prenaration of this papers 


HISTORY ° : : 

In the. ey ‘days, or, more specifically, . ‘some 20° years af0, ‘the C.C. Cx 
&: SteLe Railway Co. acquired as a source of gravel ballast a strin of land | 
adjoining its right of wav about Li miles’ northvest of: lafayette and about 3 
mile north.of the Wabash Haver. It onerated this- iit. for a number of years 
for the sole murnose of furnishing its own ballast. _ 


- 


oe te 


l- The Sareea of Mines Will welcome reprinting ‘of this. paper, vrovided the © 
following footnote aclnoviedgment is used: ‘Revrinted from U. S. Bureau 
of Mines Information Circular 6692." .., 

2 ~- One of the consulting engineers, U. S. Bureau of Mines, and chief engi- 
neer of the Western Indiana Gravel Co. 
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In 1915 the ‘jestern Indiana Gravel Co. was organized and ‘obtained’ a 
lease from the railroad comnany on the land. It immediately started the 
erection of a comoletely modern ‘nlant.whichst that time was one of the 
largest in the industry, having a canacity of Bs O00 cubic vards ner 10-hour 
shift with only enouct, bin: storage to: allov-for loading cars as spotted. 


7: ‘From: year to year the nlant.onerated-with-only.a.few minar- changes. In 
1920 a reorganization was effected, the new comnany acquiring all the hold— 
nee of the old Coney. 


em ae 


- Upon the devletion of ino. entree ne ie ground was acquired, 
and at present the commany controls apnroximately 200 acres. 


‘. ° GROLOGY 


| The greater pert of Indiana is in the @lacial plains region of the upper 

- Mississippt Basin, and ‘Surface: ‘forms’ are: those: predudéd': by ‘the constructional 

v~hases of ‘glaciation. Approximately 30,100 ‘squaré'miles. of the’ State -have 
been subjected to Glaciation, whilé’ ofly about’ 6,250: ‘square’ miles have been 
untouched by glacial ice. The area north of the Wabash River ‘gtill- largely 

_, retains ee orie inal forms following poe eur on Fcteen pete ice ahr has by stream 
" erosion,” - Poot leat ete hoger d: ac cress ben BF get mee. ot 


~The aaa sorvlan of the state ie largély é a —— 411 nladn,. which 
has been modified to only 4 slight” degree by stréamaction. Mo lakes“exist, 
‘though mershes ‘and’ swamms were formerly common throughout most of the: terri- 
“tory and have since teen artificially drained. “Farther | south the glacial 
‘plain is older ‘and the ‘streams larger.’ Considerable dissection ‘of ‘the glacial 
plain has talcen nlace along the Wabash Rivor in ‘the’ area bétwéen ‘Lafayette 
and Terre Haute. This plain. must have been a large trunk stream before its 
partial cestruction by the ‘several’ glacial invasions from the north. 


the Waba'sh Valley as’ develoned bi’ the’ wat ers’ ‘from ‘glacial Lake Maumee 
and other ice-dischargwd waters which came Snto- it, extending from Fort. Wayne 
west and southvest to near Delphi, is cut from 50 to 125 feet below the bor- 
dering plain and is 4 to 1 mile’ eines Much of this course is cut through 
, &lacial arift, and «eccasio 2a bedrock bluffs rise sharply from the valley 
floor. From the vicinity ‘of “Del shi> $hs Wabash Valley ‘follows a. broad pre- 
‘glacial valley fron which the glacial taterial has ‘Seen partly. removed: It 
_is apparent that glaciation filled: ‘this ‘preglacial’ valley, ‘and through :- 
*“Tivpecanoe; Warreit, Fountain, - Veriti lion, and Parke: Counties to the. Shelby- 
ville moraine, the glacial -materidl ‘has teen ‘Po-excavated to a denth of” 
approximately 200 fcet velow the nlain. This valley is much wider here than 
-. dn the portion. abeve.-Delphi and.is. flanked. by.. mo. sets. of. terraces, the... 

; ‘higher one anproximately ‘150: feet ‘eBbove the” piver. © Promizient yemnarits of 
“this older glacial valley floor Gccur as “broad,” ‘LeveL: gravel - plains, such 
ae eae on which Furdue University. and the: Property of this” Beets are 
~ -located.: ° 5 9 Ge i 
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The : glacial ‘artft - in most: of: norfherh Indiana covers the bedrock to such 
a dépth that it is not exnosed even by the lafger streams. -In this revion — 
the only road material available consists of bowlders, sands, and gravels 
fron the ‘glacial dtifti The coarser materials of ‘the drift are concentrated 
in moraines; | drumlins and esizers. Good- éxamples of.drumlins are found im the 
vicinity, of Valharaiso, ‘South Bend, Bristol; Otterbein, Fowler;-and Lafayette. 
During glaciation large “quantities of sand ‘and gravel. were carried from. the 
glaciated ‘tegion’ “py the waters of the melting ice and’ concentrated in stream 
valleys, “many of which were almost coitpletely filled. 


~The ‘deposit contains about’ 60° per cant’ aca ana 40 per gent gravel, with 


about 20 per cent oversize between 3 and, iz inches tan diameter which requires 
crushing. ~ re a4 aves, Sa ae | 


ee ae “uemHoD @ “ PROSPEOTING: . 2 oe 
Tue first eeeiea ea of the epenenia was be onen nits ai ere This 

method sais unsatisfactory on account of the cost and the limited depth 
attained. At present, prosnect holes aré.dug on contract at $1.50 ner foot. 

ne equirment used consists of a number of telesconing tubes amroximately 3 
feet’ in dfameter and'4 feet long made of 12~gage steel. These tubes are put 
in place by “the use of’ & steel trinod set directly above the hole and carrying 
@ l-inch manila rope ruf_ to a hand winch.. ..One man-works in the héle and: one: 
man on the surface. The material is loaded out and viled to one’side on: tone 
A depth of 50 feet can be attained by this method. ..The! vrosnect, holes. ues 
vlaced in checkerboard ¥ashion’ at-100-foot intervals: An accurate. log is... 
recorded for each 2 feet: in depth | and @ screen analysis Pe nae of the meter 
ial from each: hole’ asad the hole is. como ete bh Gas ; 


CHOICE oF METHODS 


Ag the product) ‘originally - “desired was Drincivally ballast, the plant 
was designed to tate care of voalz ballast loading. A small local market.for 
concrete gravel existed at that time but it later increased notably with the. 
vuilding of state highways and are ae streeta. A general layout of the 
plent is, ‘shown’ in Figure Ie ie ora ne 5 e 


| STRIPPING | 

“the dyepbubden varies: coe 2'to 4 fect ‘in depth. and consists | or a heavy 
black soil, - ‘The underlving gravel deposit ranges from.15 to 30 feet in - — 
thickness ;" Tie | ‘overburden is stripped ‘by the use of a :full-revolving electric 
drag line ‘mounted on railréad=atyne trucks.and.cquipped ‘with a 100+foot struc- 
tural-steel latticed boom. The power necessary to operate this machine is 
furnished by. the Northern Indiana Light & Power Co. via a 2,200~volt 
alternating =current line run’ ‘through ‘the’ substation at the plant.and carried 
on a pole line. Cutouts are placed‘every 500-feet..on ‘the pole line to pro-.- 
vide corinections ‘for a 500- foot ground’ éable leading to the. drag:line. The. 
‘current “is reduced at the nachine-to:440. volts. The electrio motors. on ‘the: 
drag line are one 200-hp., variable-speed, intermittent-duty, 600-rep.m. motor 
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which onerates the noist and draz drums; and one 75-hv., variable-sneed, 
intermittent- duty, 700-r.p. Me. motor which! operates the swinging mechanism. - 


A A-cubic yard bucket is sed. | The drag. dine’ 4s set on top of the bank 
and casts the overburden into: the vorked~out ‘area of the vit, which eliminates 
any possible necessity of rehandling it in the future. This stripping is — 
usually done. in the. garly. suring or Tate fale: Two men are engaged in this 
work, one drag-line owerator and one ground MAY, Anproximately 47,200 tons 
of overburden were moved in the soring of, 1929, and the balance, or 33,000 
tons, was removed intermittently as necessary dur tite the year. AJ1 the wire 
rove. used. on the draz dine is yatent Plattoned.strand. The drag cable is a 
1-3/S-idch diameter, 6-strand, 19-Wvire toye "150 feet’ long, and lasts about 
nine months. The tioist cable is a ?/8=inch diameter, 6 strand, ‘19-1ire rope 
450 feet long, and lasts a year. The boom cable is a inch diameter, 6- -e 
Strand, 19-wiro, 150-foot rope-which. will give many. years service. The use 
of the drag line eliminates loading and’ transporting the overburden in cars 
and ;completes the. stripping. in one ee 


ok. othe = 


- 


tn ‘ovening ‘the gravel ;bed | the drag ‘Line | ‘was sot Ho | on. ‘the surface’ ‘to re- 
move .the overburden in an. "easterly direction for a dis tarice of 800° ‘feet: and 
a width of 120 feet. The. overburden was cast to ‘the. excavated vit, * The © 
machine was then returned .to the starting ‘point | tq strip a similar area at 
right angles, mroceedin2 south for a distance. of l, 800: feet. ‘While ‘stripping 
this second area a No. 51 railroad-tyne steam shovel was ‘moved into the area _ 
strinped first to dig a cut from the vant, “proceeding east. This operation ~~ | 
left an oven cut between the gravel ban!: and ‘the. vile of overburden dis--" °° 
carded by the drag line. Tracizs were laid in this cut to follow the shovel 
and sunply it with cars. om Benes ok Ye, ete! 


When the drag. line had. completed the strinping . to the south it was re- 
turned to. the east. eat, as shown in Figure. ly. and the ‘shovel was ease Ba the 
south cut. to Ppen it Weg ad | : 


af. y ae tye 


The poktante onan was then cae. in on the east ‘cut, and the. ae | 
line proceeded to load gravel from the bank left by the Eieger,. ‘In ‘this way 
gravel is loaded by both the drag line.and shovel from the east and south 
cuts simultaneously. The shovel has a 2-yard dinner and loads directly into 
cars.on.the pit track which narallels the shovel track. Five men are required 
to operate the. shovel. The electric drag line. is more economical” than ‘ the 7 
shovel. for loading, as its operation does not require a‘water supply line’ or 
transportation of coals . The shovel, | therefore, is operated only as an: ee Oe ae. 
auxiliary, . ae 2 | eee plese - 

The aortepls hopoor is ‘ebructur steel. : inieoughiont and has @ capaci ty’ 
of 31 cubic: yards. - This hopper is on. the pit’ floor: ‘directly over the nit '- 
traclc and is so constructed as.to allow clearance: for” the dinkey engine ena 
the loading of standard railroad @quinment.,’ It has an especially wide trendy 
ig. mounted on. four sets of truchs with double flanged wheels, and is “moved” 
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on 100-nound rail. The honver is easily moved by the dinkey. An inverted- 
rail grizzly with 9-inch spacing is mounted on tov of this hovner. The large 
bowlders that are retained on the grizzly are mulled off on the side near the 
drag line. The hop»er has-twin roller discharge gates to sneed un loading of 
the cars and to eliminate: the possibility of clogsing with flat rocks that 
pass through the grizzly...A train can be loaded with.this howver in two 
minutes. One man attends. to loading at the ere Ae 


_ 2. 
eos 
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: aTetne ‘of six 8-cubic seks. Mibiinie: cars are aed to hada vit 
gravel, bo ‘the’ field hopper - — a The trains are-hanled .by. 2l-ton, saddle- 
tanlc, ,pteam locomotives. - a ae oe 


One man is needed on Saen train as locomotive engineer, one ground man 
at the switch, and one man at the field hopner to dum. the cars. 


“SCREENING AND CRUSHING PLANT 


Figure 1 shows the menenel plant layout. Figure 2 is a vlan and Figure 
8 an SLeNGtT On OF the ‘screening and crushing plant. 


. The mit gravel is transvorted by train toa seueticts field honver which 
has a capacity of 80 cubic yards. An inverted rail grizzly on tep of this 
honver has a 92-inch s»acing. A 24 by 30 “inch reainrocating feeder is vlaced 
at the. discharge: of the. homer. at nrovide a uniform feed to a conveyor belt. 
This foeder is driven at 18 TeDeme Ly chain and syrockets from the conveyor 
tail shaft and is ecuinped with a manganese-steel wearing nlate. One man is 
employed; on tov of the honper to dump the cars and.also to watch and onerate 
the feed, to the’ conveyor belt. This 30-inch, rubber-covered conveyor runs 
on an. incline of 22°, is 205 feet between centers, and travels 3OO feet per 
' minutes An. automatic vertical take-up is used. There is a.gear reduction 
‘drive at. the. ton of the plant and the conveyor is nowered by a 60-hp. motor 
moleing 700° repem. and driving through a le-inch, aaa belt. . | 


SCREENING 


The conveyor sigduaeees into..a 60-inch sent ee ‘trunnion-tyne, double- 
jacketed rotarv screen 22 feet longs The’ finer - scrgen for l2 feet 9 inches 
of its length. is perforated with lj-inch round holes, then for 2 feet 103 
inches witha 23-inch: round:holes, ca for 3 feet with 3-inch round holes. 

The middle jacket is 74g inches in diameter by 11:feet long and has 5/8-inch 
round perforations. The outer jacket’ is 87 inches on ey 10 feet 
long and has 5/16-inck round holes, . 


This screen has a slone of 6° and makes 12 r.p.m It is seeeseed through 
a@ gear-reduction belt drive by a 20-hp., 1,200—-r.n.m., 440~volt motor. About 
1,200 gallons of water per minute is supplied to this screen by a 6-inch line 
inside the screen, the pipe being perforated with g-inch holes. Approximately 
200 tons of gravel per hour mass through this screen. 
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“The aporoximate eouuneer hendled by the screen are: ; > Se. 


Baar Size . ie Pomorie par heue:. - 
Plus 3 inch sepbieiecctesh lt iabvaseiee 20 | 
Minus 3 inch vlus 23 inch eeeessccecccscoceese- 10 
Minus 23 inch: lus 12 ACh. piss .5ceseseanuse “cap 

_ Minus inch PLUS: S/ 8 INCH: 66 oe kw «acne ewe ere 16 
' Minus of inch plus 5/16 INCH esseceeevecvcens. Le 
Minus > 5/ 16 inch. ragevenses sae ces = oe cee eee se. te 2th 120 d 


The life of the main peeSenscieeeticatie Gee eae ine end and ‘dis— 
charge end, trunnion ‘rings,. and annular spur gear—is approximately three 
years; the wearing plates in the receiving ‘and ‘discharge ends are replaced 
once a year. The life of the jackets is one-third of a yoar. The. Tength of 
the tere seascn is 1} months.. - 


“The* ‘graded material.from 23-inch down t6 edad size is fed onto a 
3 by 8 foot trinle-deck vibrating screen placéé directly under. the hopver 


.of the gravel screen and set at an angle’ of ‘25°. : The top deck on the vi- 
brator is equinyred with woven. stire having l-inch openings, the middle deck: 
with woven wire having S-inch. openings,, and the bottom decix with woven wire 


having. $—inch onenir3zs. . The wire cloth is. ‘mounted on angle frames, and each 


deck is in two sections, - maling it easy to replace the scroense ‘The vibrator 
_- 4g driven: by a: ‘3-hn., 1 g200-Tre ee motor and‘é6perates at.1,250 TePeMe, | hand- 
+ Ling, about - 80 tons of gravel per. hour. Approximately 600. millions ‘of water 
per minute ‘is ‘sunnlied- to. this screen by @ 2=inch pipe line discharging 
. through T-shaned’ sprays. Bpeced. about. 1 200% eras The screen ass last 
approximately a thouth.: : 


shaw oe a A 2 F ; y . 
a oe ee ot. ; an * é . e \ =o tid 
y cae ‘ soe ‘ A 


‘The vibrator ‘ts used a8 a. reyash and aver screens The ‘three: s3izes 
of gravel from minus’ 2}-inch to _plus §/16-fnch are recombined, ahd Serit “to 
the vibrator scroen for final sizing and‘a- second :washing. Spoute’ ‘from-it 
are so arranged as to grade the-material to the requirements of the general 
market, to be pees it =e vee waste bin, or for direct loading as ballast. 


| mis material ae ne the market by’ the: vibrator .screen goes_to the 
centering hopper, which feeds Ene, elévator: to the scrubber’ screen. eee 


erades, are taken sti pOGt ly ida the: eee seréen. 


‘The ota atest er to ‘the, ‘yibratar’ eereen emcunte: to’ ‘approxima tely 
£O tons ner hour. Roughly 28 tons per hour are retained on the top. déck, 20 


..-tons. per hour on the middle deck, and 22 tons per hoyr on. the battom’ déck, 
2, With only’ the rewash water and the fines (10 tons) not removed on the gravel 
' .screen’ yessing the ponkon deck but flumed oS to the aan DOX- 
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CRUSHING _ 


‘Tiree crushers are usec in. the crushing Qlant, which is located north -of 
the ‘loading tracks. The crushers are mounted on reinforced~-concrete founda- 
tions, the tons of which are avproximately 8 feet above track czrade. 


The vrimary crushing of ‘the lus 3-inch material from the. gravel screen 
is cone with a No. 6 gyratory crusher set at 3 inches. The secondary crush- . 
inz is done by a No. 5 gyratory and a 35-inch disk. crusner, the discharge 
ovenings of which vary with the product desired but are normally set at 1 or 
liz inches. Material from 12 to 3 inch size is fed to these two crushers in 
matsainz vebbles. or ballast. The crushers are belt driven from .a line shaft 
ruil, ty a 100-hn., Slin-ring motor. oo 


‘The aoe feed to the crushers is as follows: 


Omienex =o | ; | Tons per nour 
To the ‘Noy. 6 gyratory as ccceene bee cone 29 | 
To the Now. 5 EYTATOLT scccceussecevecvcces Lo 
To the SNe GIGS cao ueeal ene Sco eenee: 25 


The ne ae ‘divided ‘édus lig vetreen ihe ‘gecondar’’ Beosnene excent for 
the circulating load from the stone et ee material of l-inch size 
end finer is required, all material from.23. to 5/8 inch is fed to the disk 
crusher. 


The Se dhed Geter is fed through. a “comagn s0ut to a 27 by 14 inch, 
steel-lini cnain elevator, arnroximately | 82. feet betrreen, centers and sloning 
et 759. A gcear-reduction drive with silent chain is overated by a 20—-hn., 
700-r.e ee notor ae Crives the elevator at a sneed of °O feet per minute. 


The dis coer: ‘e is into a 43-inch diameter, . Youble-jacketed, trunnion-type 
rotary screen 14 feet long, termed localled the "stone" screen. The inner 
screen or -inch vlates is nierced for. 8 feet 65 inches of its length with 
1z~inch round holes and then for 3 feet 3 inches with 2-inch round holes. 

The inner jacket is : feet 6 inches in diameter by 7 feet lonz. ana is made of 
3/8-inch late with Zinch round perforations; the outer jaclet is 6 feet in 
cjiamneter by 6 feet lo: and is made of j-inch nlate with g-inch round holes. 


The crushed material is graded and wasned by the stone scrcen and is 
mixed by gravity with other waterial in steel-lined chutes. The »vlus 2-inch 
material returns to the 35-incn disk. crusher for final reduction. This. 
screen is driven at ll r.n.m by gear reduction. from & 15-hp. motor. © | 


Avvroximetely 30 tons of rushed . ator is ‘handled ner tour ‘by the 
stone screen. | Roughly 10- tons per. hour are retained on the e-inch jacket 
in closed circuit with the disc crusher, 10 tous on the ‘1i-inch jacket, 8 tons 
on the j-inch jadcet, and 2 tons on tue j-inch jacizet,. ‘and, 10 tons pass tne 
$-inch screen. 


760 diy ce 


Google 


I.C. 6692 


The life of the main screen--specifically, the receiving end, discharge 
end, trumion Yings, end aanular swur gear--is a»proximately three years; the 
wearing vlates in the head. and foot.end are. replaced once a year. The jackets 
ere replaced.every. three months. =;, © 0. 0) 

+ The sand or minus 5/16-inch material passing the gravel screen is fed to 
a 48-inch diameter, tryunioqn-tyne rotary. screen get at right angles to the 
gravol scréen. Tpis:sand screen.is 16 feet long-and slopes at 6°. It has a 
15-foot su»porting barrel :5 feet:3 inches. in diameter made of 3/8inch plate 
with 2-inch round perforations, -with.an inner jacket of woyen,wire in 3—-foot 
panels: having 1/8-by-5/8-inch slotted openings...’ This screen is equipped with 
gear~reduction drive belted to a 15-hp. motor. and revolves at 9 r.pem. The 
plus 1/8 to 5/16 inch material retained on the jacket is regulated by butterfly 
gates so as to feed in allowable amount to. the concrete-sand or the waste bin. 


The undersize is flumed to a wood settling box which is directly over the 
No. 3 loading track. The settling box is 10 feet wide by 16 feet long by 9. 


@ ee ee om, 


Tho material passing the 5/16-inch outer. jacket on, the gravel screen 
forms the feed to tno sand screen... This varies from day to day but will 
approximate 120 tons ner hour. Of this about 48 tons is rejected and is 
flumed to the concrete-sand bin or to waste. — ee or | 
. - The material wassing the sand. screen, augmented by the fines from the 
stone screen-and the vibrator screen, goes to the sand box at the rate of 
about 100 tons ner ‘hours. of this amqunt 75 tons are settled out as mason's sand 
and 25 tons are sent to waste... ar es | ee a er re 

The jackets in the ‘sand gereen.are replacod monthly. | Ramboo brushes are 
mounted on ton of the screen to prevent blinding. _ 7 vs 


The discharge line from. the waste-sand pump is of 8-inch pine and is 
approximately 900 fcet long. The. pump ig.fitted with manganese steel’ through- 
out and is directly connected: to a 100-hp.,. 900 r.pem., slin-ring motor. On 
-an estimated numpage in 1928 of 86,7353 cubic yards, the. cost was $0.036 ner 
cubic yard. | oe a ai a) Gp age eae 


Farly in 1929 it was found necessary to install a rewasn screen in order 
to meet State snecifications for pebbles... Consequently two new 60-yard capaci- 
ty bins. were built adjoining the main »lant.. The bins were of s teel construc- 
tion with wood floors and side walls, and were »vrovided with ‘bottom gates for 
car loading and side gates for. truck loading. On the top of the bins a 40- 
inch diameter by 163-foot special. scrubber screen was placed. This sereen 


has an anglestyne, bevel-gear drive with a 6-foot scrubber section equippéd 


‘with dams and lift eneles. The rest of the screen is of perforated plate with 
3/8~-inch round holes and is jacketed by a screen with {-inch round héles. The 
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screen has a slove of about 6°, uses 400 gallons of water ner minute, and has 
a capacity of 75 tons per hour, It is driven at 14 r.».m. by a 10-hp., 1,200- 
YeDemM. motor. The scrubber section, lasts about a year and the outer screen 
about 10 months. The retrashed vnebbles from the screen are ere cnaneee into the 
bins: aaderpesta ceo edad tne” 


The seeubber Screen is fed by a continuous budket elevator, with 14 by 
8 inch buckets mounted on an 8-ply, rubber-covered elevator belt, running at 
@ speed of 290° feet ‘ner: ‘minute. The function. of the revash screen is to rinse 
the material to remove any sand,. but primarily to. remove the yellow cast caused 
by the tumbling action of the gravel in its travel against the soft imnuritics. 
Pebbles from % to 25 inches in diameter are fed from a centering honner, di- 
rectly underneath the vibrator screen, onto a short 20-inch conveyor belt 
onerating at 250 feet per minute, which in turn feeds the buclet elevator. 
Tnis élevator is driven by a 10-hs., ly 200-rapem motor through a gear=-reduction 
drive, and its feed conveyor is driven by chain and snrockets from its foot 
snarft. 


Water is sunnlied to the »lant by centrifugal pumns at the settling vond, 
which is fed ty natural drainage and by , three 8-incen, double-action, 375 gallons 
per minute dee n-well moms having a lift. ‘Qf about 72 feet. The throe vumns are 
sevarately diiven by 15-hn. motorse The total sunnly of fresh water to the 
main pvlant is 3,375 gallons. ner minute... Three centrifugal »umns are used to 
suvoply the nlant; one 10-inch, single-stage pump with a canecity of 2,400 
gallons ner minute at 1,750 Deeley direct-connected to a 100-hn., sliv-ring 
motor; one 5-inch yum with a canacity of 600 gallons per minute at 1,750 
YeDemM, direct-connected to a 20-hn., slin-rinz motor; and one 3-inth »umn — 
having a capacity of 375 gallons ner minute at 1,750 r.veme, belt driven by a 
o-hy,. motor. sae three worl: against a total friction and static head of 90 
feet. The pressure at the pumns is 30 younds. _ 4 


The electric newer for the vlant ig fusaiewed by the uovthern Indiana 
Light & Power Coe, which brings vover at 11,000 volts to a substation adjolhing 
the main lant, where it is transformed to a.440-volt ee for onerating 
the Plant. The average cost of. electric. power is $0.04 ner kilowatt—hour. 


‘The plant canacity is 3,000 tons per 10-hour shift. ‘A night shift is used 
when business warrants. 


The C.C.C. & St.Le Railway and the Nickle Plate Railroad serve the plant. 
Amvle storage is provided for both emmty and loaded cars. The storage for 


emnties above the olant has a canacity of 70 cars and the storage for loaded 
cars below the »lant has a canacity of 90 cars. 


STORAGE YARD 
The yard for storing material for winter sunply is avproximately 1,500 
feet east of the main nlant and is served by two traclcs leading off of the 


Nickle Plate sidetrack. These storage tracks are annroximately 800 feet long. 
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Uareriai is loaded at the >lant either into low-sided gondolas ar. into 
hopver cars. The #‘o ocolas are ‘vatoaded into storage by. gasoline locomotive - 
crane equinned with a l2-yard clamsiiell ‘bucket. The ho-ner. cars are. aaped. 
into a track: honver snd. ‘their contents are either at inta’ storage or into the 
truck bins with the crane.- ~~ - oes 7 

Three sets of truc’: bins ere used for various grades of materials. Zach 
isa double-corinartment bin equi med with batch boxes for both nebbles and - 
sand, and ‘seach has ‘annle clearence for driving a trucks underneath. Three ‘men 
ere employed ih -the stor age vard-—one__ crane operator and two men. for ground. . 
ene ee eee : a ae: ee ee ee ee 

The nr trucdi: Voeiaing at the yard, ‘averag es about 5S, 750 cubic yards.. 
This material is: usec in Lafavotte : in the construction of ‘buildings, streets, 
ee ae” Se | -— 


Two men “handle all office are at this plant.” . 
“ormaliy the working day is 10 hours, and the vlant onerates 6 days per 
uo pont tenons Wy. throughdut: ‘the ,working season of 10 months. 
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pee SAPEPY ORGANIZATION 


The wienes mana“er simointe ‘tivo men from his -organizat a to act with him 
for 30 days as a safot:-first committee, of which ‘he ‘is: cuairman. This com- 
mittee holds regular vweelcly~ ‘meétinss | to act on ‘safety suc +estions and males a 
weeltly statement to the general executive committee. me seneral manager and 
two other officials of the commany comnose ” ‘the general executive committee, 
which holds monthiy meetings and-act on the reports: and recoimmendations of 
the nlant committce. An’ annual srize is offered to the éemnlovee who submits | 
the best safety recommendation, and*jlacards and safety-first nostors. are 
nlaced consvicuously about the lant to remind emloyees . cous tantly. of dangers. 
First-aid i:its are “Faced Conveniently in’ the »lant and office to be readily 
available in éasé ‘of accidents. This safety organization has »roved puccess- 
ful. Wo serious‘ Thjuries or lost-time accidents, occurred in 1930, ° Figure 4 
shows thé plan of administrative organization. 
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. Per month 


Plant manaser : ; e ® ; % “ e s < « e o s s e e e e « e e o $250. 00 


OPTLCS TROASST 5a 6 4 6 oA ee S&S Oe ee ea ee we «| 50,00 
OPELCS See LE tee. ele Bia es Re WO OR Re ee IBS OO 
NW22zht watchman eee. Stee asks % “‘ ro ae ae ae ait oe ee oe 96.00 : 
, ce wc veda SESS. dehiere chy « « SoS Doms 
aL foreman’ .': 2 8 6 ° 2 % ee «© © © © 2° @ eB ee © &© © ©. 2.0 ® 0.75 ni 
2 loaders a oy ee Gre te @ ‘ got ee ¢ &© 8 e+ 0-0 0-84.80 28.82 - @ ‘9 DO a 
2 ESTA Lam ET: arias aie WE ak a Rk we ee we ee - 60 
2 Car Matenerk’ “Shieh eg eee a er Eee ee wlan eA OO Bes 040. | 
2 Car PLE OTR eel Se SS Oa NE ORES VES 6 Se 67 GOR * (240 . 
L. cruspher~nouse man. ss «. >.< DG dae ee, Te ge ei eS aS a ee Jae 045 
EZR C1G+H00Ner MAN 6, Bee ace kN ea aos SR otis iets «40 
3 locomotive engineers ~ oe oe eee treme eae we be ewe 045. 
1 drag-line overator Sgt ge tan” a Aa” AR et ET RS ee Gc Bee Ba aes ae be ‘a As Pi hele 
D CPONOMA Foie a See See, ee Re ec ee ae SN au are eee 00 
5.06.10: Laborers. a4 we Qa: w) Saw Lt Bi at HOSE BIE Bs 035 


x The number of men indicated are employed for one shift. _ 


Period ‘covered: .-1929 .. . {ane 
Sand and. arenes produced, tons: 638, 876 


Gnaratind cost per dry ton of sand and gravel 


SERWMMIIE Got ccccetereess 
Digzine ener rere enscesece 
HAULINE cecscccccvcscsese 
Screening and crushing .. 
Reneirs.and. maintenance . 
Miscellaneous exnense’s.. 
Total direct “cost ...tevs 
Depreciation ee 


$0.0010 |  .0106 
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Depletion eeeceeveeepeeeeaces = ™. Stay! ® < 
Total operating cost .e. | _ - oe 
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©. f 466149" 5.03 Seer 
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Table 2. — Summary of costs in units of labor and nover 


lafayette Pit Mo. 1 Bo Period covered, 1929 


Tons material ioaded during »eriod: Overburden, 30,920 
ee ew... Sand and gravel, 638,876... . 


Labor (man-hours ner ton of sand and gravel): 


LOAdING osecvccccccccavnsecsvccseces | 0.0285 | 0.1469/0.0098 0.1852 
Hauling Oe ee eee ceeseceecenseccences - 20049! .0147 0196 
Miscellaneous ....cececscecececcces "=" ~0049 | - 0392 
Suvervision Perrrrerer rere reer rrer +0003 -0012/°.0011;) --- 0025 

} a es ee ae 2465 

Averago tons ver mr—chift’ Sele ace ee Ua cnet eee 2050 


Labor cont. per cert. of total cate ee cece sccec ene cecese cece ce teteicees - 50.0 


Dover (see, h. per. ton. of sand and gravel): ; a ie Ps 
‘Drag line Coto esesereseoreocereres 0. 2413 0.4515 — cee ip “S$ ; 
Crushing Core cern reece errecsesevere ; -" ve ©.162 - se 
SCresning Wcc.eutenscewseasevsesseees| ° oe © te Mer a 10b4 ne = 
Elevating Saisie athea Gusuariie oe ane ae Set eS ° O82 = - 
CONVEYING os. ccecccvvcrecvccseveeee | , — | 7 | 0284 - |. - 
Washing eee eT tee err re ee res = ~ e200 — = 
TRE LS 5255 ede fastens a oc wee eth ore ease - - eO005} - - 


Tous of coal per ton sand and gravel | ss 4690s wesw ous wie bee e's nea ee eee wee US0Os 
Supplies and d power, ver cent of total isles Sacearihenie vs ei eeumeeNeesay oes 4 


Table 3. - Detailed average drag-line costs por ton, direct operation 


Lafayette Pit Hoo Po © 8: us ss Period covered, 1929 
Electric ‘drag line, 4rcubie ‘yard scraper oe es 
Tons material handled dur ing period: ‘Overburden, 80,220 


ne co 


Sand and gravel, 638,876 © 


Total - |-- -Potal cost, 
material -|sand and gravel 


emer ee a 2 


Labor: . -e : 
Ingineers Terre rr rere ress 
Pitmen. HeLkwedesdewawleesecs ; 


| ..$6.0048 | ~ $0.0053" 
-69087-| 60030 


Total operating labor ... 0.0070 @.0075.1....0.0083 - - 
Pover Dahon hone iieeede eee: '~0180 : ©0245. ban Pee Cr: % : 
Grease and lubricants .....+6 |  .e0001 -¢0002° | es 00027 | 
Reveal yr Labor ts iccescisdss cee t> °° «0005-4. 2. £9006 —— ¢0007- 
ROVALY SUDDLLES éwuiuiseese wes »0003 20004 20005 

Total oneratinz: cost eeceeoc 0.0259 : 0.0901 0.08352 0.0374 
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